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WSBEcimWO STEELE^ELLENT IN HOT WORKABILITY 

contg as alloy elements, by weight 0.02 to 0.1 5% C 0.6 to l J s* » selected from 0.005 to 0.15% Je, 0.02 

n -rS'n 007 to 0 020% N and furthermore contg.. at need, one or e-ge^vvo ™" . ft _ to & | e: o.050%. 

steel is regulated to 5 to 20μm2. 
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(57) mm] 

[IN] JRIB»X^J:tf«BiJtt^«Hfc«fiiJ*I«:!iW 

[«/£] *A5c*©*****K*-C, C : 0. 02- 
0 . 15%, Mn:0. 6 — 1 . 5 %, S : 0 . 10- 
0. 4 0%, Pb : 0. 10-0. 4 0%, 0:0. 0 
10-0. 020%, N:0. 007 — 0. 0 20 %*5 
£Tf&m^fcCX, Te:0. 005 — 0. 15%, S 
e:0. 02-0. 30%, Bi :0. 03-0. 20 
%, Sn:0. 0 0 3 0 — 0. 0 2 0 0 %<D ? h^bM 
A,£l«*fcli2««±Sr<MrU P : 0. 0 5 0%^ 
T, Ti+Zr+Nb :0. 020 %«T, S i : 0 . 
0 0 5%JL^T, Al : 0. 0 0 1 0 %tATfC©JPg L, 1% 
SlJIKtoKF e 9. ^O, flgfl-<pl£5£;fr|pHcgiE 

-2 0 Aim 2 tfcS: t Sr»*tt5*aBttlw«lxfc 



im#m 1 ] lit, C : 0 . 0 2-0. 15%, M 
n : 0. 6 — 1. 5%, S:0. 10 — 0. 40%, P 
b:0. 10 — 0. 40%, 0:0. 010 — 0. 02 
0%, N:0. 0 0 7-0. 0 2 0 %ftS#fi)c# t U 
* *>|C, P : 0 . 0 5 0%£lT, Ti+Zr+Nb : 
0 . 0 2 0 %J^T, Si : 0. 0 0 5 %»T, A 1 : 
0. 0 0 1 0%^TtcSJPSU, »<B*ftWKF ea»&ft 

5SM^a^l^¥^Ifi^ 5 - 2 0 m m 2 tfcSI 10 

ft. 

2 ] lit, C : 0 . 0 2-0. 1 5 %, M 
n : 0. 6 — 1. 5%, S:0. 10 — 0. 40%, P 
b:0. 10 — 0. 40%, 0:0. 010 — 0. 02 
0%, N:0. 0 0 7-0. 0 2 0 %«:X*fiJc# t U 
£ T e : 0. 0 0 5 — 0. 1 5%, S e : 0. O 

2 — 0. 3 0%, B i : O. 0 3 — 0. 2 0%, Sn : 
O. 0 0 3 0 — 0. 0 2 0 0%(O5W>?)l^Kli* 
fcl*2«£A±ft-&*rU P:0.'0 5 0%KT, Ti+ 20 
Z r + N b : O . 020 %E*T, S i : 0 . 0 0 5 %J£* 
T, A 1 : 0. 0 0 1 0%KT^«HBL, ?B^S«C 
Feft>bft9, ^o, ft$*<oj£ffi*ftKSS^Wrffio* 
JB»«cfelt5«{t»*^ft»^¥*9ffi«l* $ 5--2 0 /i m 

[0001] 

*-Cfc*£ w*>os*s«fctfP b ft^WLfctfe8>Jft(c|!i 30 
[0002] 

Lfcd«oT f (&K*at<t«B*^tfcfi'j«i<o»ajc 

ft X K) »*t5£** s *S.. 40 

[0 0 0 3] 

#<3^gfti«<{*o;:£as*atfcSa s . ffiffiTO«>»D» 
9, S^P b*ifO«B'Jtt«:8k»'r'5^«E*S:»J«-r6 so 
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*<>a»*»tt^fc4*BiJttSr*{bs*r«-£E«m^iro 

Ac. 
[0 0 0 4] 

[Fpm£ft»ft^6fc&!>03M&] *S5W#li(6:jK5fcaiSt 

[0 0 0 5] 1 2 5 0°Ca±^»^Ct5Itt^iliS 
ft*fbl*S. Te, Pb, Bi/^^WMft« 
ytm-^ P £>*f «£ o TifC ft £ . mb^^Wikto 

WfcfclcSlWbrsm* OEttteTifiL*) a*±#U *MH 
SDX *c is It 5 SD»M ft * < r S r i "BTIB ft S . fc 
fcL, P#0. 0 5 0%*»tl*tO&*l*fifti-£. 
£fc, -»tt(cttB«Jtti: UT»Cbn^9lBiJX*#Att 
S, Pb, Te, B i ftifOftB9tt^?9E»»rit7C*<0(S: 

W>ft< , fi«*«lt«B*^*B'J«^J»«iDxtt^ek* 

*335te3a«ftJ«b J ^-f< ft*, M!B!lSDX^*i»6tt±H p ffi 
&£ftif*£i*:5. 
[0 0 0 6] rcoP^<g:^lcJ:5tt±tf®m$^±i^:^ 
N (ftX) ««T*ft«|iD-r6wi:-eisl«^ffi-C*>5 

#*R«?ft4EiiU a{b*ft«»{ki"*i:i:fclc*BI]flE 
tc, JJftSSIifli^j V N S i -^A 1 ft £*£>5cSft8s#D Lft 

itvo<D£kmm.m ± txa<, «s{b^f B w«ift9»ftv^ 

fifflgt ttffffl U at{b»ftK*«C»JNB{b*^ojWfi:< 
t5. «t<b»^*#$^tttt«3BUX^:^#*tc^:#< 

«tt»-ifiv^SifX*»Aftii 
*-r*8!i*^*:#v\ ifc^ot, P<z>(S;«fc:J:5tfc-fc: 
tfKffi$0^*ftNOifSlcJ; iSft^^W 

{ba*o*sfi< ftor«3fiiJx**Aft*<bS-&5. 

^MWMtSTi, Zr, N b ft® ^{£^5 

wt-e«»b«ofttB*ftfi«u, aMb»o««Hbft* 
[0007] i-ftfc*>, ^swtca^Jb^tefiyfti*, s 

C:0. 02 — 0. 15%, Mn:0. 6 — 1. 
5%, S : 0. 10 — 0. 40%, Pb : 0. 10 — 



(3) 
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0. 4 0%, 0:0. 0 1 0 — 0. 0 2 0%, N : 0. 
0 0 7-0. 0 2 0%^I*S5)^U £<b(C, P: 
0 . 0 5 0 %»T, Ti+Zr+Nb:0. 020 %J£* 
T, Si : 0. 0 0 5 %^T, A 1 : 0. 0 0 1 0%U 

(DW-xtmmfr 5 - 2 o m m 2 -e&s r ^ £*H»<h -r*^ 

£ «b*C, i&^lCj£CT\ Te:0. 005 — 0. 15 
%, S e : 0 . 0 2 — 0. 3 0%, B i : 0 . 03 — 
0. 2 0%, Sn:0. 0 0 3 0 — 0. 0 2 0 0 %<D 0 

[0 0 0 8] ^^P^O'ftgiJIHcOli^ffiScoK^^tco 
[0 0 0 9] C : 0 . 02-0. 15% 

0. 0 2-0. 1 5%i:-r-5. 
[ 0 0 1 0 ] M n : 0 . 6 — 1 . 5 % 

Mnnmik&£mf&-tz>7tmxh*) , ttt^o. 6% 
*mxte?£mmT-&tf'£<tis, 1. 5%*mJtz> 

oT, Mn<D<£^mte0 . 6-1. 5%£i~5. 
[0011] S:0. 10-0. 40% 
SliffiNUtt^[S]±(cWa^ (Mn, Cr) S£^/£-f5 
^St-Cfc-S^, -g-^g^O. 1 0%^®T*ii^jP:7^h£ 

<, o. 4 o%ZM^z tf&mni:&<D{&Tfrm 

LV\ iot, S^ttfliO. 10-0. 40%^-T 

£. 

[0012] Pb:0. 10-0. 40% 

p b temm<Dft±izm$)tejzmxh v , o . 

lOyo^iWMW^, £fc, 0. 4 0%^ix. 
5(h^Pa^X^^i:r>^t4^f&T^^ti\ «fcoT, P 
btD^fiteO. 10-0. 4 0%if5. 
[0013] O:0. 010-0. 0.2 0% 

o. o i o%^m<Dm&mtmmm^te*) , mm®m 

HM:<Dmtiitf'i£<\Z-rZ>. 0. 0 2 0%^Si5i: 

oT, Oco^^lrllO. 0 1 0 — 0. 0 2 0%^t5. 
[0014] P:0. 05 0%£AT 

p N'J^jd x 0$ tt± tf ® ffi £ Sr ^ 5c * -e fc 5 
a* f o. o s o%Sr«^r^w$n.^i:^>^^ h^m 



JDXttttb±lfffift*d»e>»*UV^fflttO. 0 4 0- 
0. 0 5 0%T*2b5. 

[0015] N: 0. 0 07-0. 020% 
N I* P <&$W * & {&® L fiiJSDX (c is 

9, 0. 0 0 7%*}»-rtt*r<D&l*a s 'h3 < . 0. 0 2 

Lfc^oT, N 0. 0 0 7-0. 

10 0 2 0%^f5. 

[0016] Ti+Zr+Nb:0. 020 %±^T 

ti, zrio^r/NbitN^^it, mm&r\cmm<k 

-^OJKSiiT i , Z r *3<ttJ ? Nb<O'&*ft<D-&tf^0. 
0 2 O%ft«;tSi:«*Kfc0\ 9JH«X*#AS:^tS 
Lfc^oT, Ti, Zr^.tOTbOtti^ 
S+&0. 0 2 0%J£*T<h-f6. 
[0017] Si :0. 005 %j^T 

20 s i tttt»7c*-c*>9, tt«*«>aA-et>«^*oAtB 

« <h * RfM* Sr A ffl i£ L «> 5 ^ £ '-e«Mk4» ^ A tti 7f2fi§ 

Lfc^oT, 0 0 5%^T<h-T5. 

[0 0 18] A 1 : 6 . 0 0 10 %$XT 

a 1 1> s i t±< mm<nmw&$-z-z>h<Dxfo*) , si 

*) fc-t < , 0. 00 10%^ii 

5£WB«x»s^*#fl:S-tt:S. l^otA i 
&20. 00 10%^Ti:t^. 
30 [ 0 0 1 9 ] T e : 0 . 0 0 5 — 0.1 5% 

«II^CC®DStt5^, o. 0 0 5%*itl^ 
*i«/hS<, 0. 15%^Sx5^»DlMft 
5. iotTe^tfliO. 0 0 5 — 0. 1 5%tt 

[0 0 2 0] Se : 0. 02 — 0. 30% 
S e ft— JftKISMn^JltfS tffr&U MnStCtt^T 
fRW]tt»C#-*-*IMS»0/h4V^Mn (S, Se) 

40 HW^BJcjCC-CjRiDSns. 0. 0 2%*it1iS 
H'Jtt*efc*-r43ft*^/h , $<, 0. 3 0%Mi5« 
MSDXtf-SrSlX #-f££ <h felc. *S»D»ffla*iS<* 
5. cfcoT, Se^tfliO. 02-0. 3 0%<ht 

[0021] Bi :0. 03-0. 20% 

b i isp b kmmic&&<fr&®&Bf&i*, mmz&w 

so TM2^co<$|l7^h£ < , 0. 2 0%£@;L££2fcfiflflOX 



(4) 
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tt£igL< iot, BicD^fillO. 03- 

0. 2 0%<ht5. 

[0 0 2 2] S n : 0 . 0030 — 0. 0200% 

(CjfcCTl&flD&tL*. 0. 0 0 3 0%*atl^^J)S 
75wh£<, 0. 0 2 0 0%?:Sx.^)^»lMIt 

<§-T5. <tot, Sn^^^SilO, 0 0 3 0-0. 

0 2 0 0%£-T£. 

[0 0 2 3] mt&&lfrte.m(D¥-&)&m : 5 - 2 0 u m 

2 



10 



-f. 20 M m 2 4rtt*.Si:tt±lfffi^JfejR«^*{t-*- 
£. lf:^5teW^WW»5-2 0/i 
m 2 ar-T5. 
[0 0 2 4] 

immm] &T^nmm&mi?x&&w&®iW'tz>. s 

£t>*c i (17 t o n^yny h»iStt-t?fc9, ffiri-T 

[0 0 2 5] 
[^1] 



No 


c 


Nn 


S 


Pb 


0 


N 




Tl 


. Zr 


Nb 


TifZTfNb 


Dl 


0. 07 


1.02 


0. SO 


0. 27 


0. 016 


0.015 


0.019 


0. 002 


0.4)6$ 


6. 002 


0. 010 


b* 


6.0b 


1- 11 


0. S5 


0. 31 


0.017 


0.018 


0. 031 


0. 002 


0- 003 


0. 002 


0. 007 


DS 


0. 06 


1.05 


0-29 


0. 26 


D. 015 


0.008 


0.043 


o-m 


0. 005 


0. 001 


0. 009 




0. 05 


A- 23 


0. 34 


Q. 35 


0- 019 


0.019 


0.041 


0. 005 


0. 005 


0. 001 


o.ou 


D5 


0. 12 


0. B\ 


0. 24 


0. 28 


0. 012 


0.014 


0. 025 


0.004 


0. 002 


0. 001 


0. 007 


D$ 


0.04 




6.91 


0. 25 


0. 016 


0. 009 


0.006 


0. 010 


0. 005 


0. 002 


0. 017 


D7 


0. 11 


1. 42 


0.25 


0. 16 


0. 018 


0. 012 


0. 028 


002 


QMt 




0. 010 


CI 


0.09 


1. 01 


0.29 


0. 26 


0.015 


0.003 


0. 075 


0.018 


0. 012 


0.006 


0. 036 


C2 


0. 08 


0.99 


0-28 


0. 29 


0. 013 


0.004 


0.066 


o- Oil 


Ml* 


0. 003 


0.029 


CS 


0- 07 


1. 12 


0-31 


0. 28 


0. 018 


0. COS 


0.022 


o.ou 


0. 009 


0. 010 


0. 033 


C4 


0. 10 


1.0* 


f>. 33 


0. 32 


0. 014 




0.635 


0. 025 


0. 015 


0. 001 


0- 041 


C5 


0. 06 


1.21 


0.35 


0. 33 


0. 018 


o.ou 


0.069 


0. 019 


0.018 


0. 005 


0. 042 


C6 


0.05 


1.41 


0.30 


0. 26 


0. 013 


0.09? 


0.078 


0.668 


0. 006 


0. 001 


0.015 



No 

21 
D2. 
D3_ 
21 
D5_ 

M 
di 

c± 

C2 
CS 

JEi 

D * 
R * 



Si 



0. 004 



0. 002 



0. 004 



07003 



0. 002 



0-004 



0. 003 



0. 004 



0. 003 



Q. 004 



0. 002 



0. 002 



0. 002 



Al 



0. 0006 



0. 0003 



0. 0004 



0- 0004 



0. 0005 



0. 0008 



0. 0009 



0. 0007 



0. OQ08 



0. 0007 



EMI 



LM1 



0. 008 



,0.000610.045. 



Se 



0. 11 



Bi 



0, 08 



0706 



0. 04 



0. 07 



Sn 



0- 0045 



0. 0067 



0. 0042 



P* T* R * 



1L 5 



XT 



JLI 



12. 9 



9. 4 



17. 6 



10.4 



12. 9 



8. 4 



9.0 



_3U 



4- 3 



1840 



1345 



1310 



1305 



1315 



1300 



1285 



1275 



1340 



1260 



16.9 1240 11772 



11.3 
TTT 



10. 6 



9. 8 



7. 2 



B. 1 



7. fl 



LL 2 



11.5 



20. 5 



8.5 



L* 



1620 
TSTo 



2350 



268Q 



8110 



7400 



6950 



1590 



1310 



1370 



7360 



MSI 



[0 0 2 6] ^1 C^i/>TD 1 *3j;tfD 2.VZ*ftW<Dm 

1 fab C 4 IM8W»D 1 *5J:tf D 2 tC«-T5itR^-C*> 
9, C -S^itfC 6 tt*iX-PiX«W*D 4*5cfct>*D 6 fC 
W-TSttttfll-efc^. tbft*c 1*5 J: trc 2 tt-««ci£ 
<ttfflSnri^(8:jK*«iKlt«B*^ftBiJ«J IS-SU 
M2 4L-C&5. C3^e>C6^fcttSffll^*S6WOja* 

TC^S^^rTS N^/cl^P, Ti+Zr + N 



-5. R*^2(C7j^i-^r^N'J^DXLfcg{iD p p 
^tt±tfH©4^i{S 3 F*S»3 (Rz) L*J**2 

ft^cffi^O. 3mm(C^^aD°D^DXfi^*X*#^i: L 
X&Lfch<DX&>Z>. 

[0 0 2 7] 

[^2] 



2ox**5£ 






31 K> 










K 1 0 


150a/ain 


0. lOunXtsJlB 


1. Omc 


20njn/fl| 


iAtt 



[0 0 2 8] RWHttl^-f tbfcfcfctfcfflC 1 *5 J:tfC 2 IC 



50 



<, iAi^ (L*) ttW^fc L< C3^t)C 



(5) 



&m¥-9 - 1 5 7 7 9 1 



6 Jttfc«l*ffitt(B:TiB«. tt±lfffift$isj:0«9JBUXA 
[0 0 2 91 $ blzPtmz&ifcl-Zt, <<>*?h\£ti 

dtUCtfU Jt««C3l*P«**a**»W 

fcttfcfflc 4 IIP o$*a^*«Mco«S3Rt6Htcm-t Six 
Z>tz£>m&i&TUmt)^^h(D<D, Ti, Z r*5j:tfN 
bOtti^ft (T i +ZT-i-Nb) ^*5SS^O«|* 

^iffllD2{:^lTTe, Se, B i *5 £ Xf S n <7) 1 
*fLT, ■S&W«D4l£ttJfc^5Jfc««C 5l2P:fc«fctfT 



8 

[0 0 3 0] -Tftfc^, RW«l*ffittlB;TJa«. tt±lf 
ffift$*3 iVeifiUXAieAO-r^TJwiS^T SUM 2 4 
L{cif<T«tt.-C*5 9, rcoj: 

P^tON, P, Ti+Zr+Nb*5j;D J ffit:W^Ig^ 
[0 0 3 1 ] 

life** RMMtwtt it 5 P L , r *Uc £ 5 ffl B'Jtt 

N<ktCj:-5at<k*0»jHB{tS:T.i , Zr, NbfcfiJJt 

SDjRo^n&^fli^fiiixe^fflift^. SbiaasRfHiox 
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50 



